is characterized by a reduction in muscle mass [4 ]. However, even in patients without clinical signs of Background. It has been hypothesized that correction of metabolic acidosis might improve the nutritional protein-calorie malnutrition, abnormalities of aminoacid metabolism may already be present. For example, state of acidotic haemodialysis (HD) patients partly because of a reduced oxidation of branched-chain reduced extra-and intracellular levels of several essential amino acids have been observed in haemodialysis amino acids (BCAA). Aim. We investigated whether bicarbonate (Bic) patients [5,6]. Especially the altered metabolism of branched-chain amino acids, which are important presupplementation in acidotic HD patients results in increased plasma levels of BCAA.
Introduction
Subjects and methods renal creatinine clearance (mean 2.40, SD 0.54, range end of haemodialysis. Bic levels were assessed in anaerobic serum using a colorimetric technique ( KodakA). 1.9-3.0 ml/min). Eleven patients were administered phosphate binders, and 10 patients erythropoietin. Two patients Albumin was measured using the bromcresol green method. Blood samples for analysis of BCAA were taken already used oral sodium bicarbonate before the start of the study. All patients were assigned to a diet of 1.0 g after an overnight fast. For this purpose, ice-chilled heparin blood, drawn from the fistula of the patient, was centrifuged protein/kg/day. Clinical and laboratory characteristics of the patients at the start of the study are summarized in Table 1 . for 5 min (11 500 r.p.m.) at 4°C. One hundred microlitres of plasma was stirred in Eppendorf tubes with sulphosalicylic All patients were clinically stable and did not suffer from malignancies or other severe concurrent illness. During the acid, to deproteinize the sample. Thereafter the fluid was stored at −80°C until the sample was analysed. It has been study period, one patient suffered from depression after the death of her husband.
shown that this type of storage does not influence aminoacid determination [10] . BCAA were measured by a HPLC The study was approved by the ethics committee of the St Joseph Hospital in Veldhoven.
method using a Spherisorb ODS II column. The coefficient of variation of this method is below 3% [11 ] . Urea kinetics were calculated using a three-sample, single-
Dialysis characteristics
pool, variable-volume model for estimation of protein catabolic rate (PCR) and Kt/V [12 ]. PCR was corrected for Fresenius 2008C or Monitral DG-30A (Hospal ) dialysis actual body-weight. Protein and calorie intake were assessed monitors and polyethylglycol ( Asahi; BiowetA) membranes using dietary interviews conducted by an experienced dietiwere used. Dialysis fluid contained a sodium concentration cian. These values were also corrected for actual bodyof 140 mmol/l, a potassium concentration of 2 mmol/l, a weight. Anthropometric and bio-impedance measurements calcium concentration of 1.5 mmol/l and a glucose concentra-were performed after haemodialysis at dry weight. Volume tion of 7 mmol/l. Dialysate Bic concentration at the start of status was assessed by echography of the inferior vena the study was 32 mmol/l. The dialysis frequency was twice cava [13] . weekly in two patients and three times weekly in the others.
The following anthropometric variables were measured: triceps skinfold thickness as an index of body fat and midarm muscle circumference (calculated as mid-arm circumfer-
Study protocol
ence-pTSF) as index of muscle mass. Anthropometric measurements were obtained using standard techniques by a The study was started after a baseline period of 2 months. single experienced observer [14]. The mean serum Bic level at the start of the study was 18.7
Bioimpedance (BIA) measurements were performed using (SD 2.7, range 16-22) mmol/l (Table 1 ) .
a XitronA 4000B multifrequency bioimpedance analyser. The At the start of the study, seven patients had a predialysis electrodes were placed contralateral to the site of vascular plasma Bic level of less than 20 mmol/l and five patients had access. A range of frequencies between 5 and 500 kHz was predialysis plasma Bic levels 20-22 mmol/l. The goal was to used. Estimations of extracellular and intracellular volume increase the predialytic Bic level to at least 22 mmol/l and and fat-free and fat mass were calculated by equations 24 mmol/l respectively. In order to achieve this, dialysate Bic provided by the manufacturer. Because these estimations was increased to 35 mmol/l (Monitral SC-30) or 36 mmol/l have only been validated in healthy subjects, the absolute ( Fresenius 2008-C ). When the treatment goal was not values for intra-and extracellular resistance are presented. achieved after 3 months, oral sodium Bic supplementation Intra-day coefficient of variation for two subsequent measurewas started (6 patients) at a dose ranging from 500 to ments was below 3%. 1000 mg t.i.d. respectively.
Measurements were performed at the start of the baseline period (t=−2 months), at the start of the study (t=0 Statistical analysis months), and 3 and 6 months later. In order to prevent the effect of haemodilution, blood For all parameters, overall differences between the various samples for albumin and transferrin measurements were points in time (=−2, t=0, t=3 and t=6 months) were taken after haemodialysis. However, blood samples for meas-analysed using Friedman's analysis of variance for nonurements of amino acids were taken before a haemodialysis parametric data. When this result was statistically significant session because of clearance during haemodialysis [9 ] .
(P<0.05), variables were included in the further statistical Blood samples for the measurement of plasma Bic were analysis. obtained after the insertion of the dialysis needle and at the In addition, Friedman's analysis of variance was implemented to assess the differences among t=−2, t=3 and t= 6 months and among t=0, t=3 and t=6 months, this in order to prevent false-positive results. Differences between levels increased significantly during the period of acid- osis correction. The values obtained at t=3 and 6 and Kt/V also did not differ between the various points in time, nor did protein and calorie intake, as assessed months were significantly greater than those at t=−2 and t=0 months. Values obtained for predialysis by dietary interviews ( Table 2 ) . In one patient, protein intake and nPCR decreased markedly during the study plasma Bic levels at t=0, 3 and 6 months are shown as box-plots in Figure 1 .
period, which was due to depression after the death of her husband. When this patient was excluded from the Dry body-weight, MAMC, and triceps skinfold thickness did not change significantly during the study analysis, the results of the statistical analysis did not change. period. In addition, no significant change was observed in body composition, as assessed by BIA. Protein Moreover, no statistically significant differences were obtained for serum levels of albumin and transferrin, catabolic rate (nPCR), as a marker of protein intake, nor for predialytic urea levels and haemoglobin during ficant correlation between intracellular valine levels and plasma bicarbonate in haemodialysis patients [5 ] . the various points in time (Table 2 ) .
However, plasma levels of the BCAA leucine, isoleu-Moreover, Lö fberg et al. observed an increase in intracellular levels of branched-chain amino acids in cine, and valine increased significantly during the study period, an effect which was already present after 3 haemodialysis patients after correction of acidosis [18 ] .
During this study we did not observe a change in months of acidosis correction ( Table 2 ). There was no significant correlation between the plasma bicarbonate markers of body composition and serum proteins. This is, however, not surprising in view of the fact that concentration and plasma levels of branched-chain amino acids at any point in time. The change in the most of the patients were not severely malnourished and the degree of acidosis was generally mild. cumulative plasma levels of BCAA during the study period is shown in Figure 1 .
In conclusion, plasma levels of BCAA increased during a period of acidosis correction in haemodialysis patients. Larger prospective studies in malnourished
